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RESEARCH PROJECT SEGMENT 

S ta te :  ALASKA Name: 	 Spor t  F i s h  I n v e s t i g a t i o n s  
o f  Alaska 

P r o j e c t  No.: F-9-10 

Study No.: G-I11 Study T i t l e :  	 LAKE AND STREAM INVESTIGATIONS 

Job No.: G-111-H Job T i t l e :  	 Eva lua t i on  o f  I n t e r i o r  Waters 
and Spor t  F i sh  w i t h  Emphasis 
on Managed Lakes - Fairbanks 
D i s t r i c t  

ABSTRACT 

Late winter  d i sso lved  oxygen readings  were taken on 19 d i s t r i c t  l akes  i n  
1977. A l l  managed l akes  t e s t e d  had s u f f i c i e n t  d i sso lved  oxygen t o  over- 
win ter  f i s h .  Nineteen l akes  were g i l l  n e t  sampled t o  eva lua t e  spec ies  
composition and growth. Whitef ish,  Coregonus z.,populat ion es t imates  
were taken a t  t h e  Chatanika River where a t o t a l  o f  14,100 f i s h  was counted. 

A c r e e l  census conducted on t h e  Chatanika River wh i t e f i sh  spearing season 
i n  September and October showed a ca l cu la t ed  250 fishermen spent  416 hours 
t o  ha rves t  986 wh i t e f i sh .  F ishery  p re s su re  a t  Birch Lake was ca l cu la t ed  
a t  18,312 ang le r  hours from November 1, 1976 through August 1977. 

RECOMMENDATIONS 

1 .  	 Stocking success  of  Fairbanks d i s t r i c t  l akes  stocked with rainbow 
t r o u t ,  Salmo g a i r d n e r i  Richardson, s i l v e r  salmon, Oncorhynchus 
k i su t ch  Walbaum, o r  gray l ing ,  Thymallus a r c t i c u s  ( P a l l a s ) ,  should be 
evaluated . 

2 .  	 Creel census e f f o r t s  on Birch Lake and o t h e r  s e l e c t e d  high use  

f i s h e r i e s  should cont inue.  


3 .  	 Whitefish popula t ion  es t imates  should be conducted in s e l e c t e d  
segments of  t h e  Chatanika River.  

4 .  	 Further  i n v e s t i g a t i o n  should be made of r e h a b i l i t a t i o n  p o s s i b i l i t i e s  

f o r  B l a i r  Lake. 




OBJECTIVES 

1. 	 To a s s e s s  t h e  environmental c h a r a c t e r i s t i c s  ;and f i s h  

spec i e s  composition of  t h e  waters  o f  t h e  job a r e a  and, 

where p r a c t i c a l ,  o b t a i n  es t imates  of  e x i s t i n g  o r  

p o t e n t i a l  ang le r  use and s p o r t  f i s h  ha rves t .  


2 .  	 To eva lua t e  app l i ca t ion  of f i s h e r y  r e s t o r a t i o n  and 

enhancement measures. 


3 .  	 To a s s i s t  a s  r equ i r ed  i n  t h e  i n v e s t i g a t i o n  o f  pub l i c  
access  s t a t u s  t o  t h e  a r e a ' s  r e c r e a t i o n a l  f i s h e r y  waters .  

TECHNIQUES USED 

Scales  used f o r  age determinat ion were cleaned and mounted between g l a s s  
s l i d e s .  A Bruning 200 microfiche reader  was used t o  read t h e  s c a l e s .  
A l l  f i s h  were measured f o r  fo rk  length  i n  mi l l ime te r s .  Water samples f o r  
d i sso lved  oxygen readings  were c o l l e c t e d  us ing  a Kemmerer water sampler 
and ana lys i s  was done wi th  a Hach Model AL-36-WR k i t .  Graduated mesh 
monofilament and mul t i f i lament  g i l l  n e t s ,  125' x 6'  (38 x 1.8 m) with f i v e  
mesh s i z e s  ranging from 1 / Z V  t o  2 1/2" (12-64 mm) ba r  measure were used t o  
sample f i s h  populat ions.  

I 'able  1 conta ins  s c i e n t i f i c  and common names and abbrevia t ions  o f  a l l  f i s h  
mentioned i n  t h i s  r e p o r t .  

FINDINGS 


Dissolved Oxygen Tes t ing  

Nineteen I n t e r i o r  waters  were t e s t e d  f o r  d i sso lved  oxygen content  during 
t h e  r epo r t ing  per iod  (Table 2 ) .  

A l l  l akes  c u r r e n t l y  managed f o r  s p o r t  f i s h i n g  had s u f f i c i e n t  oxygen t o  
overwinter  f i s h .  Generally,  t h e  d isso lved  oxygen readings  were h igher  i n  
1977 than i n  t h e  p a s t  s eve ra l  years  due t o  a mild win ter  which caused l e s s  
than  usual  i c e  th ickness .  The o f f i c i a l  Fairbanks temperature never f e l l  
below -28OF (-33.3OC) during t h e  win ter  of  1976-77. 

Fish Sampling i n  D i s t r i c t  Waters 

Nineteen l akes  i n  t h e  Fairbanks d i s t r i c t  were t e s t  n e t t e d  t o  determine 
spec i e s  composition and s tocking success (Table 3 ) .  Large landlocked 
s i l v e r  salmon were caught i n  1976 i n  Harding Lake (Kramer, 1977) weighing 
up t o  4,387 g (9 3/4 l b s )  and ranging i n  l eng th  from 356 mm t o  672 mm (14" 
t o  26.5") with an average of  534.5 mm (21"). 

Large landlocked s i l v e r  salmon were a l s o  caught i n  Harding Lake dur ing  

t h i s  r epo r t ing  per iod ,  1977, bu t  t h e  maximum weight was on ly  3,178 g 




-- 

Table 1. Scientific and common names of fish mentioned in this report. 


Common Name 


Round whitefish 


Humpback whitefish 


Least cisco 


King salmon 


Chum salmon 


Rainbow trout 


Silver salmon 


Arctic grayling 


Lake chub 


Northern pike 


Sheefish 


Longnose sucker 


Burbot 


Lake trout 


Ninespine stickleback 


Scientific Name Abbreviation 

Prosopium cylindraceum (Pal las) RWF 

Coregonus pidschian (Gmelin) HWF 

Coregonus sardinella Valenciennes LC1 


Oncorhynchus tshawytscha (Walbaum) KS 


Oncorhynchus keta (Walbaum) 


Salmo gairdneri Richardson 


Oncorhynchus kisutch (Walbaum) SS 


Thymallus arcticus (Pallas) 


Couesius plumbeus (Agassiz) LC 


Esox lucius Llnnaeus 


Stenodus leucichthys (~uldenstadt) SF 


Catostomus catostomus (Forster) S 


Lota lota (Linnaeus) 


Salvelinus namaycush (Walbaum) LT 


Pungitius pungitius (Linnaeus) NSB 




Table 2. Fairbanks a rea  waters t e s t ed  f o r  dissolved oxygen, 1977. 

Water 

Dune Lake* 
64'25' x 140°53' 

Geskakmina Lake* 
64O37' x 150°15' 

Date 

3-29 

Ice  
Depth 

36" 

Water 
Depth 

... 

Snow 
Depth 

12" 

Sample 
Depth 

5' 

D.O. 
ppm 

3.0 

Otto Lake 

Berthold's P i t  

EieZson AFB Waters: 

Bear Lake 

Grayling Lake* 

Hidden Lake* 

Engineer H i l l  
(Lily) Lake* 

Moose Lake 
South h a l f  
North ha l f  

Mullens P i t s  
Large 
Small 

Pike Lake 

Rainbow Lake 

Tar Ket t le  Lake 

Big Twin Lake 

L i t t l e  Twin Lake 

28 Mile P i t *  

338.7 Mile Pit 

Scout Lake 

* Currently managed waters. 

4 9 



Table 3. F ish  sampling summaries, 1977. 

Fork Length (mm) 
Water Date Aee Species  No. Range Mean Frequency* 

Bathing Beauty Pond 8/30 	 I I 
Iv 

Birch Lake 8/ 18 	 0 

SS 11 127-150 136 Fyke t r a p  

UT 2 196-234 215 0.08 
SS 50 159-235 202 Fyke t r a p  
RT 2 185-19!5 190 0.08 
S S 4 260-295 274 Hook 4 l i n e  

RT 2 270-325 298 0.08 
SS 1 Hook & l i n e  

Birch Lake P i t  8/4 	 I I 

Grayling Lake 8/3 	 I I 
... 

Harding Lake 5/25 	 ... 
.. . 

6/10 ... 
... 
... 

8/ 17 . . . 
8/18 ... 
9/30 ... 

Hidden Lake 8 /3  	 I I 

Johnson Road P i t  #1 8/4 	 I 

Johnson Road P i t  # 2  8/4 	 NO FISH 



Table  3. (Cont .) Fish  sampling summaries, 1977. 

Fork Length (mm) 
Water 	 Date Age Spec ies  No. Range Mean Frequency* 

Koole Lake RT 10 277-333 302 Hook E Line 
64'12' x 146'35' 

L i t t l e  Harding 	 SS 23 120-134 127 Fyke t r a p  

Lost Lake 	 SF 4 2351-250 245 0.08 
S No d a t a  
LC No d a t a  

Nenana Pond ( l a r g e )  	 SS 2 220-230 225 0.08 
SS 23 100-110 105 0.70 
S S 17 220'-290 258 0.96 
GR 2 240-265 252 0.08 
S 2 220-240 230 0.08 
RWF 1 220 0.04 

Nenana Pond (smal l )  

O t to  Lake 

KOy Lake: 

Sansing Lake 

S t e e s e  Highway P i t s  
30.6 Mile 	 GR 11 182-217 207 0.46 
34.6 Mile 	 GR 13 202-230 216 0.54 
35.8 Mile 	 NO FISH (Pond Win te rk i l l ed )  

Wilderness Lake NP 1 0.007 
64'33' x 151°09' NSB 9 3 7 - 4 8  42.6 Se ine  

31 Mile P i t  

* F i s h  p e r  hour i n  125'  graduated mesh g i l l  n e t .  



(7 l b s )  and s i z e s  ranged from 381 mm t o  597 mm (15" t o  23#.5") with an 
average of 500 mm (19.7"). The average weight of  t h e  salmon i n  1976 was 
2,279.3 g (5 l b s )  and t h e  average weight o f  t h e  1977 ca t ch  of salmon was 
1,714 g (3.8 l b s ) .  

Age and growth d a t a  on 69 Harding Lake l e a s t  c i s c o  captured inc iden ta l  t o  
o t h e r  s t u d i e s  between 1974-1977, a r e  presented i n  Table 4 .  A l l  age 111 
and o lde r  c i s c o  were s e x u a l l y  mature. A l t  (1971) and Kepler and Townsend 
(1974) found t h a t  l e a s t  c i s c o  i n  t h e  Minto Flats-Chatanika River complex 
were a l s o  sexua l ly  mature a t  age 111; however growth on t h e  Harding Lake 
l e a s t  c i s co  i s  slower than  t h e  Minto Flats-Chatanika River l e a s t  c i s co .  
Least c i s c o  i n  Harding Lake a r e  an important prey f i s h  f o r  t h e  l a r g e r  
preda tory  f i s h .  

Birch Lake was t e s t  n e t t e d  and fyke t rapped and information was c o l l e c t e d  
on 11 age I s i l v e r  salmon and 54 age I1 s i l v e r  salmon. Only one age I11 
s i l v e r  salmon was caught dur ing  t e s t  f i s h i n g .  Information was a l s o  
c o l l e c t e d  on one age 0 rainbow t r o u t ,  four  age I 1  rainbow t r o u t ,  two 
age I11 rainbow t r o u t  and one age V rainbow t r o u t .  

Koole Lake was sampled by hook and l i n e  and information was c o l l e c t e d  on 
10 age 111 rainbow t r o u t .  These rainbows averaged 302 mm (11.9") and were 
very  abundant i n  t h e  l ake  on J u l y  7, 1977. This  f i s h e r y  provides a good 
f l y - i n  o r  snowmachine i n  f i s h i n g  oppor tuni ty .  One f i s h  guide r epo r t ed ly  
flew i n  approximately 65 fishermen over t h e  summer months. Numerous 
p r i v a t e  planes a l s o  t ake  advantage of  t h i s  popular  t r o u t  f i she ry .  

Roy Lake, near  Cen t r a l ,  Alaska was t e s t  n e t t e d  under t h e  i c e  on November 1-
3 ,  1977 and 2 1  age I 1  s i l v e r  salmon averaging 409 mm (16,. 1") were captured.  
This  i s  very r a p i d  growth f o r  landlocked s i l v e r  salmon. The l ake  provides 
t h e  r e s i d e n t s  of Cent ra l  and C i r c l e  Ci ty  wi th  a q u a l i t y  s p o r t  f i s h i n g  
oppor tuni ty .  

Wilderness Lake, 64'33' by 151°09' ,  was t e s t  n e t t e d  J u l y  14, 1977 and one 
nor thern  p ike  was captured i n  144 n e t  hours.  Beach se in ing  produced n ine  
n inespine  s t i ck l eback .  This  i s  t h e  f i r s t  r e p o r t  of sticlltleback i n  t h e  
Tanana River and t h e  upper Yukon River dra inages .  

Twelve managed grave l  p i t s  were a l s o  t e s t  n e t t e d  f o r  age and growth 
informat ion .  

Chatanika River S tud ie s  

Population Es t imates :  

A populat ion e s t ima te  of humpback wh i t e f i sh  and l e a s t  c i s c o  was conducted 
on t h e  Chatanika River on August 24 by v i s u a l  count u t i l i z i n g  a p la t form 
mounted on t h e  bow of a f l a t  bottomed boat.  I t  has been found (Kramer, 
1974) t h a t  v i s u a l  counts  of  wh i t e f i sh  i n  t h i s  r i v e r  c l o s e l y  c o r r e l a t e  with 
Schnabel t a g  and r ecap tu re  e s t ima te s .  



Table 4 .  Age and growth frequency of 69 l e a s t  c isco  captured from Harding 
Lake, 

Age 

Class No. 


I I 7 


II I 16 

IV 22 

V 20 

V I 1 

V i  I 1 

VIII 1 

X I  1 

* Weight based 
**  Weight based 

1974-1977. 

Weight 
Range 

22-60 

40-69 

54-94 

101-170 

on 6 f i s h  
on 4 f i s h  

(g) 
Mean 

4 8 

60 

70" 

125** 

142 

118 

198 

444 

Fork Length (mm) Sexual 
Range Mean Condition 

131-182 165 Immature 

,162-225 181 Mature 

157-230 199 Mature 

200-265 228 Mature 

228 Mature 

232 Mature 

276 Mature 

339 Mature 



In former years  wh i t e f i sh  counts  on t h e  Chatanika took p l ace  from 19.3 km 
(12 miles)  above t h e  E l l i o t  Highway br idge  down t o  16 km (10 miles)  below 
t h e  br idge.  I n  1977 it was only p o s s i b l e  t o  count t h e  lower 16 km (10 
mi les )  due t o  very  low water making boa t ing  d i f f i c u l t .  An est imated 2,500 
humpback wh i t e f i sh  and 11,700 l e a s t  c i s c o  were counted f o r  a t o t a l  of 
14,100 whi te f i sh .  This  t o t a l  compares favorably  wi th  p a s t  counts  (Table 5 ) .  

Creel  Census 

Chatanika River:  

A spear  f i s h i n g  season f o r  wh i t e f i sh  i n  t h e  Tanana River dra inage  was 
i n i t i a t e d  i n  1970 t o  provide an add i t i ona l  method f o r  t h e  spo r t  fisherman 
t o  ha rves t  t h e s e  d e s i r a b l e  f i s h .  A c r e e l  census has been taken every f a l l  
on t h e  Chatanika River where most of  t h e  f i s h i n g  p re s su re  occurs .  A c r e e l  
census s t a t i o n  was s e t  up a t  t h e  E l l i o t t  Highway br idge  t o  count fishermen 
and t h e i r  catch. The census was designed t o  cover 50% of  t h e  poss ib l e  
f i s h i n g  time throughout t h e  per iod  from September 1 t o  O~ztober 16, 1977. 

An expansion o f  t h e  d a t a  shows a ca l cu la t ed  250 fishermen spent  416 hours 
t o  spear  484 humpback whi te f i sh ,  418 l e a s t  c i s c o  and 84 round whi te f i sh  
(Table 6 ) .  The t o t a l  ha rves t  (986) i s  up from t h e  t o t a l  ha rves t  i n  1976 
(540) but  i s  down from t h e  record  high of  3,032 harvested i n  1973. In 
1977 t h e  spear  fishermen were r e s t r i c t e d  p r i n c i p a l l y  t o  ,the a r ea  downstream 
from t h e  E l l i o t t  Highway b r idge  because low water and seve ra l  channel 
changes upstream from t h e  br idge  make boat ing d i f f i c u l t .  A summary of 
spea r f i sh ing  i n  t h e  Chatanika River from 1972 t o  1977 i s  found i n  Table 7. 

Salcha River:  

A l imi ted  c r e e l  census was taken on t h e  Salcha River king salmon and chum 
salmon f i s h e r y  between J u l y  18 and J u l y  26, 1977. S ix ty - f ive  people who 
were contacted had f i shed  104 hours t o  ca tch  10 king salmon. I t  i s  
est imated t h a t  40-60 king salmon and 20-30 chum salmon were harvested i n  
1977. 

Birch Lake: 

S m e r  - S t a t i s t i c a l l y  based ang le r  counts  were conducted on Birch Lake i n  
1977 from May 27 t o  J u l y  31 (Table 8 ) .  Data were expanded t o  cover t h e  
per iod  from May 27 t o  August 31 t o  provide a comparison with p a s t  ang le r  
p re s su re  e s t ima te s .  The 1977 es t imate  o f  15,683 ang le r  hours from May 27 
t o  August 31 shows a r educ t ion  i n  p re s su re  from t h e  i d e n t i c a l  t ime i n  1976 
when 22,000 ang le r  hours were est imated (Kramer, 1977). 

Table 9 p re sen t s  ca tch  information from a voluntary  c r e e l  census conducted 
a t  t h e  A i r  Force Recreat ion a rea .  From t h i s  information. it i s  est imated 
t h a t  dur ing  t h e  per iod  between May 27 and August 31 t h e r e  was a minimum of 
2,352 rainbow t r o u t  and 4,705 s i l v e r  salmon caught.  Only 1,255 rainbow 
t r o u t  and 2,510 s i l v e r  salmon were kept,however, a s  many were re turned  t o  
t h e  lake .  



Table 5. 	 Whitefish populat ion e s t ima te s  f o r  t h e  Chat'anika River,  1972-1977. 

Locat ion  	 Year Date HWF LCI Tota l  

E l l i o t t  Highway Bridge 1972 8/6-12 5,0100 6,000 11,000 
t o  1 2  mi les  (19.3 km) 1973 8/17-18 5,0100 1,000 6,000 
above br idge  1974 8/13-17 2,8100 1,000 3,800 

1977 	 8/23 ... ... ... 
E l l i o t t  Highway Bridge 1972 8/6-12 3,000 10,000 13,000 

t o  10 mi l e s  (16 km) 1973 8/17-18 2,000 11,000 13,000 
below br idge  1974 8/13-17 1,700 23,600 25,300 

1977 8/24 2,500 11,600 14,100 

Table 6. 	 Chatanika River wh i t e f i sh  ha rves t  summary, September 1-
October 16, 1977. 

Calculated To ta l s  

Number o f  fishermen 

Number o f  ang le r  hours 

F ish /angler  hour 

F ish /angler  t r i p  

Mean hours pe r  ang le r  t r i p  

Calculated number of  f i s h  harvested by spec i e s :  

Number 

Humpback wh i t e f i sh  484 

Least c i s c o  

Round wh i t e f i sh  8 4 



Table 7 .  Chatanika River wh i t e f i sh  ha rves t  summary, 1972-1977. 

Angler Hours Whitefish To ta l  Whitefish 
Year Date Hours Per T r i p  Per Hour Harvested 



Table 8. Birch Lake ang le r  pressure  e s t ima te s  May 27-August 31, 1977. 

--
Month 

Weekends and Holidays 
Estimated Angler 

Hours 

Percent  
of 

Tota l  

Weekdays 
Estimated Angler 

Hours 

Percent  
of 

To ta l  Tota l  

May 27-June 30 5,400 

J u l y  2,924 72 1,152 28 4,076 

August * 

Tota l s  

* Information f o r  t h e  per iod  August 1-31 based on t h e  average obtained from J u l y  d a t a  excluding t h e  
hol iday per iod  J u l y  1-4. The U.S. A i r  Force conducted t h e  ang le r  counts bu t  d a t a  f o r  August were l o s t .  



Table 9.  Birch Lake voluntary  c r e e l  census (Air Force Recrea t ion  Area) May 27-August 31, 1977. 

RT RT SS SS 
Caught Per  Caught Per  

Anglers Angler RT and Ang1e r  SS and Angler 
Month Censused Hours Caught Kept Hour Caught Kept Hour 

June  163 445 52 41 0.12 180 91 0.40 

J u l y  126 341 18 5 0.05 2 5 1 3  0.07 

August 

T o t a l s  5 36 1,466 215 119 Mean 0.15 445 232 Mean 0.30 



Winter - A weekend c r e e l  census was taken a t  Birch Lake from November 1 
through breakup i n  Apr i l .  I t  was est imated t h a t  approximately 1,295 
ang le r s  f i shed  2,629 man hours t o  ha rves t  1,048 s i l v e r  salmon and 35 rainbow 
t r o u t  (Table 10) .  Combining t h e  two est imated ca tch  f i g u r e s  f o r  summer 
and winter  we have an est imated t o t a l  ca tch  from November 1976 t o  September 
1.977 	of  3,558 s i l v e r  salmon and 1,290 rainbow t r o u t .  

Lake Stockine 

Nine gravel  p i t s  and s i x  lakes  were s tocked i n  t h e  Fairbanks d i s t r i c t  
dur ing  1977 (Table 11 ) .  Arc t i c  gray l ing  were s tocked f o r  t h e  f i r s t  t ime 
i n  f i v e  grave l  p i t s  a long t h e  S teese  Highway and i n  two grave l  p i t s  c l o s e  
t o  t h e  c i t y  of Anderson. Engineer H i l l  Lake on Eielson A i r  Force Base was 
a l s o  stocked with grayl ing.  This  l ake  was t r e a t e d  wi th  rotenone i n  1976 
t o  r i d  t h e  l ake  o f  a l ake  chub populat ion.  

A new gravel  p i t  loca ted  a t  28 Mile Richardson Highway was stocked with 
s i l v e r  salmon a f t e r  two years  of d i sso lved  oxygen t e s t i n g  ind ica t ed  ample 
oxygen f o r  overwinter  su rv iva l .  
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Table 10. Winter weekend c r e e l  census, Birch Lake 1976-77. 

Number Estimated 
of SS RT Man 

Date Anglers Harvested Harvested Hours 

Nov 180 80 0 365 

Dec 132 58 0 268 

Feb 360 60 2 731 

Mar 8 0 176 4 300 

APT 163 612 -27 -- 194 

To ta l s  1,295 1,048 35 2,629 



Table 11. Lake stocking, Fairbanks District 1977. 


Lake Location Date Species Size Number 


Harding Richardson Highway 7/19 SS 278/1b 150,500 

8/5 SS 400/lb 212,000 

9/7 SS 154/lb 105,762 


Geskakmina 35 miles west of Nenana 6/28 SS 440/lb 75,000 


Nenana Pond Parks Highway 6/30 SS 440/lb 6,000 


28 Mile Pit Richardson Highway 6/30 SS 440/lb 5,500 

lost Richardson Highway 6/30 SS 440/lb 60,000 

ROY 7 miles west of Csntral 	 6/30 SS 440/lb 10,000 

Birch Richardson Highway 	 5/26 RT 12O/lb 24,600 

5/31 RT 150/lb 38,100 

5/31 RT 125/1b 5,850 

6/ 2 RT 141/lb 32,000 

12/22 RT 53/lb 129 

12/22 RT 153/lb 3,570 


29.6 Mile Pit Steese Highway 	 6/20 GR Fry 10,000 


31.6 Mile Pit Steese Highway 	 6/20 GR F r y  10,000 

33.0 Mile Pit Steese Highway 	 6/20 GR Fry 10,000 


33.5 Mile Pit Steese Highway 	 6/20 GK Fry 10,000 

36.5 Mile Pit Steese Highway 6/20 GR Fry 10,000 

Engineer Hill Eielson AFB 6/20 GR F r y  50,000 

Anderson Pit 
(rectangular) City of Anderson 6/21 GR F V  12,500 

Anderson Pit 
(round) City of Anderson 6/21 GR F V  12,500 



. 1977. Evaluation o f  s i l v e r  salmon s tocks  i n  I n t e r i o r  
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107-1 15. 
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